Pathological aging of the vascular endothelium: are endothelial progenitor cells the sentinels of the cardiovascular system?
Aging is associated with vascular endothelial dysfunction, which ultimately leads to atherosclerosis. On the other hand, it is clear that in young patients with risk factors for cardiovascular diseases (CVD), endothelial dysfunction is an early marker of the ongoing atherogenic process. It is therefore tempting to speculate that risk factors for CVD accelerate the aging process. The aging of an endothelial cell (EC) is not chronological but rather dependent on its replication rate. ECs have a finite number of divisions and enter replicative senescence after exhaustion of this potential. Telomere attrition is believed to be responsible for this phenomenon. Upon reaching a critical minimal telomere length, ECs enter a nondividing state of replicative senescence. Recently, endothelial progenitor cells originating from the bone marrow have been isolated from the circulation. They integrate into the endothelial layer of the vessel and contribute to healing, ischemic repair and angiogenesis. A completely new field of investigation is now open. Are endothelial progenitor cells sensitive to the aging process? Do they prevent endothelial dysfunction? Are they the ultimate shield against the damages induced by risk factors for CVD? There are no definite answers to these questions, but the potential of these cells is tremendous and understanding their physiology is essential.